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Amethodofplatingaconductivetopsurfaceofawork/ce, the conducive top 
surface of the workpiece including a top portion and a caviXtion, the method 

comprising: / 

applying, over the conductivetopsurfaceof the/orkpiece, an electrolyte solution 
with a. leas, one additive disposed therein, a firs, por/n of the additive becoming 
adsorbed on fine top portion and a second portion oL additive becoming adsorbed on 
the cavity portion; / 

5 10 ( usingawo * piKe - s ^ c ^^ 

S A™ P011i0n of me additive absorbed onto ttfe top portion 
£ m °™Smeworkpiece-surf^^ 

I "** S ° *" «* **** «**>* *f» «» workpiece-surface-influencng device and 
015 the workpiece no longer occurs; and / 

* Plating the conductive ,op surface of ,he workpiece with a conductor obtained 

from me elective solution at iJ during a period of time when at least some of the 
changeis maintained and whilX workpiece-surface-influencing device remains moved 

20 relative to the top portion. / 


Tlte method according to claim 1 ftrther including fiuther plating me conductive 
top surface of me workr/ece before and during the steps of using and moving. 
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3. The method according to claim 2 wherein the step of^lying the workpiece- 
surface-Muencing device applies a mask that includes at (east one opening therein 


through which a flow of electrolyte therethrough can be/! 


Mltrolled. 



The method according to claim 3 wherein d step of moving the mask away is 
performed by increasing a pressure of the electrolyte on the mask. 


The method according to claim 2 wh/ein the at least 


one additive includes a 


| T Plurality of additives, comprising both 


a suppressor and an accelerator. 


The method according to claim/5 wherein the plurality of additives 


includes CI. 


The method according to clL 5 wherein, during the step of plating, , 


□ 15 effective accelerating additive ex/sts on the cavity portion than 


on the top portion. 


8. The method accordin/to claim 7 wherein the step of using the workpiece-surface- 
influencing device creates «4 change by a, least one of removing accelerator species, 
activating suppressor speo/es, and increasing suppressor species on the topportion.. 

9. The method according to claim 8 wherein the steps of, using the workpiece-surface- 
influencing device, r/moving the workpiece-surface-influencing device, and plating a 
repeated. 
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1 0. The method according to claim 2 wherein the steps of uJg the workpiece-surface- 
influencing device, removing the workpiece-surface-influe/ing device, and plating are 


repeated. 



hi 

.-,15 


11. The method according to claim 2, wherein «4 step of plating continues without 
further contact being established between the wXece-surface-influencing device and 
the workpiece surface to result in an overfill oL conductor being plated over the cavity 
portion relative to the top portion of the worjcpiece surface. 


12. The method according to claim Vwherein the conductive top surface includes a 
plurality of cavity portions, and the J, of plating plates a conductive layer over the 
conductive top surface, such that thionductive layer is formed within each of the 
plurality of cavities, is formed ove/ , flat top surface portion of the conductive top surface 
with a substantially planar fhicknL, and is formed over a, least one of the plurality of 
cavity portions with a micknes/tha, is greater man the substantially p la „ar thickness to 
create an overfill thereover. 


13. The method accord/ng to claim 12 wherein the one cavity portion is larger than a 
20 P'^lityofothercavityp^ 

thereover the thickness L the conductive layer that is greater than the substantially planar 
thickness to create at ll, one another overfill thereover, and the one cavity portion has 
formed thereover the ^hiclcness of the conductive layer that is greater than the 
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substantially planar thickness to 


create the overfill. 



14. The method according to claim|2 further including the steps, after the step of 
plating, of: 

5 -"-^wor^iece-^^^ 

portion and establishing relative movlment with the workpiece to obtain another change 
m at least the first portion of the addiL absorbed onto the top portion; 

again movmg fte workpiece- urface-influencing device away from the workpiece 
so mat the physical contact between (he workpiece surface influencing device and the 
workpiece no longer occurs; and 

again p.ating the conductive^ surface of the workpiece with the conductor 
obtained from the electrolyte solution during another period of rime when a, leas, some of 
the another change is maintained. 

15. The method according to cljim 1 4 wherein the conductive top surface includes a 
Plurality of cavity portions and one Lity portion is larger than a plurality of other cavity 
portions, and the step of again platilg plates a conductive layer over the conductive top 
surface, such that the conductive lal is formed withm each of theplurality of cavities, i 


formed over a flat top surface portifn of the conductive 


planar thickness, is formed over th< 
planar thickness and is formed ov© 


5 top surface with a substantially 


greater than the substantially plana/ thickness to 


plurality of other cavity portions with a substantially 
at least the one cavity portion with a thickness that is 


3 create an overfill thereover. 


16. The method according to claim 1 wherein 


providing at least one of DC, AC and pulsed power during p. 


the step of placing includes the step of 


iting. 


1 7. The method according to claim 1 6 


power and operates, at least part of the time 
plating current is substantially controlled. 


wherein the s/ep of providing provides DC 


m a curr/nt controlled mode in which a 


18- Themethodaccordingtoclaim 1 6 wherein the step of providing provides DC 
ower and operates, ^ least part ofthet lm X a voltage controlled mode mwh 1C h a 
0 plating voltage is substantially controlled 


19. The method according to cla^m 1 
and a copper alloy. 


wherein the step of plating plates one of coppa 


20. The method according L cl aim i wherein 
during the steps of using and/moving. . 


power used for plating is not applied 


21. The method 


influencing device caus/s a differentia 
and the cavity portion 


acting to claim , wherein the step of using the workpiece-surface- 


in a surface resistance between the top p 


22. The m eth„/accordin gt „c laim , further inCuding the step of adding anoto 


additive to the electrolyte that 


assists in loosening a bond between the additive and the 
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surface of th{ 


workpiece. 


23. ^^^^l^to^^^^^ 

workpiece surfacl 



24. Th ^°<>Wrtin g ^ 

taali ty „ fadditives> ^ prisingbott ^ uppressormdMaccetetor 


25. ^^.^.od^*^^^^^^ 


'- activating SU pp ress0 r speci e S 1 ^ top 


species and 


27. ^^-^^25^*^^,^ 

20 plating are repeated. 


28. The method according to clailn 23 wherein 


surface-influencing device 


the step of using the workpiece- 


ensuresth^therelativemovement causes the changeover an 
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29. The method according to clairn/ 
Plurality of additives, comprising boi^ 


wherein the at least one additive includes a 
1 su PPressor and an accelerator. 


30. *^-^^»^ to ^ rfiHfit-toidiia 

31. The method accordin/to claim29v 


ective accelerating additive 


32. The method a 


9 Wherein > dur ing the step of plating, r 


exists on the cavity portion than on the top 


portion. 


Wing ,o Cairn 3 1 wherein the step of using (he 

species, activating su/pressor species, and i 
portion. . 


i increasing suppressor species on the top 


repeated. ' 5 


34. An apparatus for plating a conduct^ 
electrolyte, the conductive top surface^ 


workpj 


e of a workpiece using an 
5 including a top portion and a 
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cavity portion, and having at lea,, one additive adsorbed thereon, the appar/ 

comprising: 

occur; and 

aworkpieee-surface-influeneing device adapted/physieaHy contact the top 
portionoftheworicpiecesurfaceandailow relative n^/etnentto occur benveen the 

portionoftheadditiveadsor^^ 

P>a.ing.ooccurd rt n g a P er/od„ f ,i m ewb/„ a, leas, someofthe change is retained 
35. ^^accordingL.a^ 

device isasweepertitathasaXeepingportiontoeontac^eworMeceandhasa 


36. The a 


= apparatus fording t0 claim 35 ^ ^ ^ ^ ^ 
20 portion is less ,ha„ 2o/« of the surface area of the workpiece surface. 


37. The a 


e appals according to claun 35 wherein the surface area of the sweeping 
portion is !ess than ,0% of the surface area of the workpiece surface. 
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38. The 


apparatus according to claim 35 wherein the 


that moves the sweeper. 


sweeper is connected to a handle 


* 39. ^-™««d^ 

controlthat removes the sweeper from contact w lt h4e workpiece surface. 


O 

AO io 


40. The »sacco^^^ 

adapted to remove the sw^erfromL g/ ver the workpiece surface. 


41. The 


apparatus according to clairh 37 wherein the 


the relative movem 


sweeper is adapted to ensure that 


nt reduces the amount of the firstportion of the additive from a 
entire surface area <j,f the workpiec/to be plated. 


The 


apparatusWordW to cW41 wherein the 


across the workpiece siirfa^Sle the workpiece 


sweeper is adapted to move 


43. ^-^^^42^^^^^ 

greater in a center ponio/of the workpiece surface than an edge portion c 
20 surface. 


i of the workpiece 


44. The apparatus according ,„ Cairn 35 wherein the sweeper is circuiar and r 
around a central axis. 
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45. The 


apparatus according to claim 35 wherein the 


sweeper hai a shape of a bar. 


46. The 


apparatus according to claim 35 wherein the sweep/r 


includes a rotating belt. 


47. The a 


apparatus according to claim 42 wherein the w/r kpi ec,surface-in^ 
electrolyte therethrough can be controlled. 


£3 

$ 10 48. An 


Cfl independently move. 


ill 


apparatus according to claim 47 where Ahe mask and theworkpiece 


49. A portion of a semiconductor structure 
a plurality of cavil 

surface; 



both 


comprising: 

portions disposed within an ins-tla^ayer having a flat top 


than the substantially pianar thickn/ss to create overfi,, thereover. 


^^^^^^^^^^ 
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substantially planar mckn , ss ,„ ^ ^ / 


0 


- A* W.^^^ s onductoro „ atopsurface 
portton can exist when platinW/singft^ of; 

^^^^^^^^ 

on the top surface and the cavitt surfare nfth« , • 

W surface of the work pi ece when the electrolyte is disposed 
on the top surface of the workpiece; and 

^^^^^^^^ 

the top surface of the Workpiece. 
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53- The method according to claim 


• 

52 wherein the step o/adding adds as the 
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tough which a flow of eiectrolyte can be controhed. 


54 raemea0d ~ 8toCia ™ 53 ^«/- k a,, dt hewo rltpi ece 
independently move. 


both 


f| 55 - Themethod ^cording to claim 52 
1 10 workpiece-surface-influencing d/ 
«J contacts the workpiece. 


whe 


/ein the step of adding adds as the 


per that has the 


sweeping surface that 


56. The method accordirj 
P I 
jfj P Iate between the anode and \ 

0 15 the sweeper. 


to claim 5/5 further inch 


ie workpiece 


5ng the step of adding a shaping 
hoWe<1he shaping plate being separate from 


entire portion of the workpiece ^ be plated. 


»■ Themethod ^tocI^S^^^^^ 


surface is flat and less than 2p% of the 


sweeping 


surface area of the workpiece surface. 
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60. The method according to claim 55 v 
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5 th3( 5 ^T*™^' isconnected to a handle 

5 that moves the sweeper. 


The method aecordmg to claim 60 w ,7 . ^ . ., . 

control, 7^ fctal, ' 1 "*TO«i*, 
control that removes the sweeping surface flL , 

I surface Som contact wtth me workpiece surface. 

^ /^v / 

f 10 62 - Them emodaccoi4ieto C ] fl im^/ u • 

S -emove.sweepeZm / ^ " ^ — 

: weeper/from bemg ove/the workpiece surface. 


63- The method Lording to ch 
the workpiece surfacl while the w/rkp; 


m 55 Wherein r^eeper is adapted to move across 


015 


comprising the steps of:/ 
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hi 

a 


w ifll a tl ea St „ n ^ ditivedisposedtoinafctportjon / e ^ tjvetom ^ 
the cavity portion; 

^ g a W „ rltpiec , surface , ntacjng d? / C e h av ingaflatsweepingsurfacethat 

onto the top portion; and 

plating the conductive toiTsu>>fa^ Af th« i ■ 

J suttaceybf the workpiece with a conductor obtained 

from the electrolyte solution a/le^t H,,jL ■ j , 

* least during a period of time that some of the changeis 

maintained, thereby causing Later pJing 0 f the cavitvtv**- , • 

ll y 7 % OI me cavit y portion relative to the top 
portion. ' 

device with a handle connected t/ereto. 


67. 


The method according L claim 65 wherein 


surface-influencing device infdes making physical 


the step of using the workpiece- 


area of the workpiece to be p/ated 
the workpiece to be plated. / 


contact with an entire top portion 


to create the change over the entire top portion a 


68. "da^ 


surface-influence device includes the step of moving 
device across the workpiece surface white fte woricp* 
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the^orkpiece-surface-influencing 


69- The method according to claim 68 wherein du, 


the workpiece-surface-influencing device 


ng the step of moving, a speed that 


workpiece surface than an edge portion of the 


moves is greater in a center portion of the 


workpiece surface. 


ri 10 


» ThemcHodaccordin « o.ai m 65 ^iinciudin, th e step of movlng ttc flat 

^^^^^^^^^^ 

therebetween. ' ' 


71 • The method acco/ding to claim 70 l^u • , 

f S'o^^TOMermdudmgthesJepofretractingthe 
workpiece-surface-influelicine device Jt ■ / 

T S eV1 " *°f be, "S Ihe «!drkpiece surface. 

5 72. A method of leveling aVralirW^misS,, , t . . 

s PKOjuwtfoverfiiis that ex , s , Qn a conductjve ^ of ^ 

^-^^^-^..^^^^ 

ponionof.headdi.iveisadsorbedole.roughreg.ons.hereoe.ween, 

overfills; and 
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plating the conductive top surface 
from the electrolyte solution at least dj 
change is maintained, thereby causing 
plurality of overfills, and thereby leveMg the 
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'orjcpiece with a conductor obtained 
>od of time that at least some of the 

!e trough regions relative to the 
conductive layer. 
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